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Foreword
Special issue: Scientiﬁc workﬂow 2009
This special issue of Journal of Computer and System Sciences is devoted to papers on scientiﬁc workﬂow management
based on WaGe07 – The 2nd International Workshop on Workﬂow Management and Application in Grid Environments held
in Xinjiang, China, August 16–18, 2007, and WaGe08 – The 3rd International Workshop on Workﬂow Management and
Applications in Grid Environments held in Kunming, China, May 25–28, 2008.
Scientiﬁc workﬂow aims to enable complex scientiﬁc applications such as climate modelling and astrophysics simulation
to be able to be executed step by step. It falls in the area of parallel and distributed computing and the area of computer
modelling of complex systems in the context of Journal of Computer and System Sciences. It is becoming a dedicated area and
attracting high interest internationally. Hence, this special issue is a timely and strategic one in the journey of this area. The
eight papers in this special issue offer a view from different perspectives on current research in scientiﬁc workﬂow.
The ﬁrst paper presents techniques for analysing how information propagates in scientiﬁc workﬂows. This can help to
ensure that sensitive information in scientiﬁc workﬂows can be accessed by and propagated to only authorised parties.
The second paper focuses on fault tolerance in scientiﬁc workﬂows. It proposes a workﬂow-level checkpointing scheme and
its corresponding rollback recovery process for hierarchical scientiﬁc workﬂows. The third paper is on the topic of scien-
tiﬁc workﬂows across multiple organisational domains. It proposes a collaborative scheduling approach that can deal with
temporal dependencies between a scientiﬁc workﬂow and a private workﬂow fragment. By taking an earthquake science
application in Southern California as the example, the forth paper investigates the challenge of managing large-scale scien-
tiﬁc workﬂows. The ﬁfth paper views scientiﬁc workﬂows as pipelines of XML stream processors. It proposes approaches for
exploiting data parallelism in XML processing pipelines through novel compilation strategies to the Map-Reduce framework.
The sixth paper proposes some novel algorithms for localising temporal constraints in scientiﬁc workﬂows in the aim of
ensuring timely completion of scientiﬁc workﬂow execution. The seventh paper addresses security and reliability in scien-
tiﬁc workﬂows. It proposes an access framework and models for supporting secure and reliable collaboration. The last paper
presents a formal semantics for the Taverna 2 scientiﬁc workﬂow system. It uses trace semantics to describe the effect of
workﬂow computations and shows how they can be used to describe the new features in the Taverna 2 model.
While the authors were invited to submit their papers to this special issue, all papers went through the standard referee-
ing procedures of this journal. We would like to thank the authors and referees for their help in making timely publication
of this special issue possible. This issue could not have been produced without them.
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